We investigated the neurophysiological mechanisms underpinning the generation of the mismatch negativity (MMN) in adolescence using dynamic causal modelling (DCM). We found that cortical regions in the temporal and frontal lobes, involved in auditory processing, mature with increasing fronto-temporal connectivity together with increased sensitivity in the temporal regions for changes in sound stimuli. This study may offer an explanation for the neurobiological maturational changes of the MMN in the adolescent brain.
h i g h l i g h t s
We investigated the neurophysiological mechanisms underpinning the generation of the mismatch negativity (MMN) in adolescence using dynamic causal modelling (DCM). We found that cortical regions in the temporal and frontal lobes, involved in auditory processing, mature with increasing fronto-temporal connectivity together with increased sensitivity in the temporal regions for changes in sound stimuli. This study may offer an explanation for the neurobiological maturational changes of the MMN in the adolescent brain.
a b s t r a c t
Objective: We investigated the neurophysiological mechanisms underpinning the generation of the mismatch negativity (MMN) and its development from adolescence to early adulthood. Methods: We used dynamic causal modelling (DCM) to study connectivity models for healthy adults and adolescents. MMN was elicited with an auditory oddball paradigm in two groups of healthy subjects with mean age 14 (n = 52) and 26 (n = 26). We tested models with different hierarchical complexities including up to five cortical nodes. Results: We showed that the network generating MMN consisted of 5 nodes that could modulate all intra-and internodal connections. The inversion of this model showed that adolescents had reduced backward connection from rIFG to rSTG (p < 0.04) together with increased excitatory activity in rSTG (p < 0.02). There was a reduced modulation of excitability in rSTG (p < 0.02) and of forward connectivity from lA1 to lSTG (p < 0.03). Conclusion: The cortical network generating MMN continues to develop in adolescence up to adulthood. Cortical regions in the temporal and frontal lobes, involved in auditory processing, mature with increasing fronto-temporal connectivity together with increased sensitivity in the temporal regions for changes in sound stimuli. Significance: This study may offer an explanation for the neurobiological maturation of the MMN in adolescence. Ó 2015 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
The human brain continues to develop into late adolescence. This includes several important brain maturational changes such as synaptic pruning and reorganization, programmed cell death, and dendritic/axonal arborisation (Changeux and Danchin, 1976; Rubia et al., 2006) . The total grey matter tissue undergoes a slow decrease during adolescence together with an increase in white matter tissue in mainly associative cortical regions in the parietal, temporal and prefrontal regions (Casey et al., 2000; Gomes et al., 1999; Gogtay et al., 2004; Rubia et al., 2006; Sowell et al., 2004) . Studying the physiological changes of cortical networks during adolescence should increase the understanding of how the adolescent brain develops and evolves into adulthood. 
